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FIG. 8
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FIG. 9

-~ PROJECTIONS 18 OF THE
STRAIGHT LINE 18.
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| |
THE 12,15 AND 18 OF THE AXES 12,15,

AND 18,RESPEC TIVELY RIGHT ANGLE
PROJEC TIONS.
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PROJECTIONS 12° OF THE

AXIS 12 OF THE WEFT
INSERTING COMB.

~ PROJECTIONS 15 OF THE
 AXIS 15 OF THE ADDITIVE
BLASTING OUTLET '
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METHOD AND APPARATUS FOR INSERTION OF
WEFT THREADS IN JET WEAVING MACHINES

This apphcatlon is a continuation-in-part of applica-
tion Ser. No. 726,575, filed Sept 27, 1976, now aban-

doned.

BACKGROUND OF THE INVENTION

The present invention relates to a method of inserting
weft threads through the shed of a loom by means of a
stream of a fluid medium passing through a guide comb
in jet weaving machines and the guide comb for per-
forming this method. o |

In known jet weavmg machmes, the weft yarn or
thread is inserted through the shed by means of an en-
training fluid medium flow formed by a suitably ar-
ranged nozzle. The fluid medium flow entraining the
weft yarn to be inserted is guided and directed by the
guide comb, the members of which are turned at the
moment of weft inserting via the lower warp thread
system into the shed. Each member of the comb is pro-
vided with a weft inserting opening and has a guide
profile and an unthreading gap.

The disadvantage of this so-called 1mpulswe weft
inseriion arrangement resides in that, with an increasing
width of the weaving machine, the range of the fluid
entraining medium flow is inadequate which causes a
weft insertion of inferior quality at more distant points
from the nozzle. Consequently, this method of weft
msertion is suitable only for weaving machines of nar-
row and medium widths.

There are, furthermore, known various embodunents
of active weft yarn insertion methods and apparatus in
which there are interposed between the members hav-
ing so-called passive openings active members having
active outlet conduits through which an additive fluid
carrying medium is conducted, and by means of which
the fluid carrying medium flow is accelerated. Among
these are the arrangements shown in the U.S. Pat. Nos.
to Svaty et al, 3,139,118, and Buran et al, 3,847,187.
However, it has been observed that the additive fluid
carrying medium in the arrangements of the prior art
causes the weft yarn which is being inserted to be influ-
enced in a negative manner by the fluid additive weft
inserting medium. For example, the weft yarn fre-
quently oscillates across the whole cross section of the
weft inserting openings of the comb members. These
osciliations may cause the weft yarn to enter the un-
threading gap, whereby frequently weft defects are
caused.

- To prevent the escape of the weft thread through the
unthreading gaps of the weft insertion comb members
mechanical means for closing this gap have been used,
e.g. a resilient draphragm. However, such an arrange-
ment 1s applicable to a limited extent only, particularly
when fine weft yarns are used, or it has a very comph-
cated construction. |

SUMMARY OF THE INVENTION

It 1s a general object of this invention to provide a
weft yarn or thread insertion method in which the
above mentioned disadvantages and shortcomings are
eliminated or at least mitigated. In the weft inserting
method through a weft inserting comb according to the
present invention the front part of the inserted weft
yarn 1s directed, in partlcular upon its motion through
the weft inserting Opemngs of the comb members, by a
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secondary fluid carrying medium which flows through
the comb into the zone of the weft insertion openings
and the inlet openings of which are situated opposite the
unthreading gaps in the members of the comb.

The weft inserting comb according to the present
invention, is formed by a system of flat members which
are provided with weft inserting openings having un-
threading gaps. The members of the comb system have
at least one active comb member. One of the essential
characteristic features of this weft insertion comb re-
sides in that each active comb member of the weft in-
serting comb is provided at least on a part of its circum-
ference defining the weft inserting opening in the zone
adjacent to its unthreading gap, with at least one outlet
conduit for an additive fluid carrying medium, the axis
of which when rectangularly projected onto a plane,
which is determined (defined) by the axis of the weft
inserting comb and a straight line connecting the mid-
points of the ends of the unthreading channels of the
weft inserting comb, makes an angle with the axis of the
weft inserting comb falling in the range from 5° to 30°,
preferably 15°.

Another feature of the weft inserting apertured comb
according to the present invention resides in that at least
one of its active comb members is provided with addi-
tive blasting segments outlet conduits the axes of which
intersect each other in the space disposed below a plane
parallel to the axis of the weft inserting comb and inter-
secting the axes of a pair of appurtenant additive blast-
ing outlet conduits which are most distantly spaced
from the unthreading gaps or channels of the comb.

A still further feature of the weft inserting apertured
comb, according to the present invention, resides in that
at least one of its active comb members is provided with
additive blasting outlet conduits, the axes of which
intersect each other in the space situated below a plane
parallel to the axis of the weft inserting comb and in-
cluding the connecting line between two additive blast-
ing outlet conduits situated most remote from the inner
end of its unthreading gap considered in a direction
leading away from the unthreading gaps of the comb.

Another feature of the weft inserting apertured

- comb, according to the present invention, resides in that

the axes of the additive blasting outlet conduits of at
least’ one active member of the weft inserting comb
mutually intersect each other in one plane which is
defined by the axis of the comb and a straight line of
passing through the midpoints at the inner ends of the
unthreading gaps of the comb.

In accordance with preferred embodiments of the
invention, the additive blasting outlet conduits are lo-
cated only in the arms of the tooth close to but always
beside the exit slot. None of the outlets is directed
against the exit slot. This new arrangement ensures a
stable and balanced flight of the weft thread through
the mserting comb making the weft occupy, in the
course of insertion, such a position which does not
allow its penetration neither into the exit slot nor into
the gap between the teeth. .

The basic advantage of the method and arrangement
of the present invention resides in that the secondary
flow of the carrying fluid medium is accelerated and
directed reliably toward the weft yarn. The velocity of

weft insertion is therefore more uniform and the nega-

tive influence of the unthreading gaps of the weft insert-
ing comb are being minimized.
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' BRIEF DESCRIPTION OF THE DRAWING -
The invention is further set forth in the following
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posed in the zone of the unthreading passage 9 of the

active member 5. The active member 3 of FIG. 1 is

- provided with two additive blasting outlets 10, 10,

detailed description taken in conjunction with the ap-

pended drawmg, in which:

FIG. 1 is a partial cross-sectional v1ew through the

weft msertmg comb of the invention;

FIG. 2 is a longitudinal sectional wew through the
weft msertmg comb of FIG. 1;

FIG. 3 is a view in perspective showing an active
member of the weft inserting comb with the geometn—
cal arrangement of the additive blastmg outlets;

FIGS. 4, 5, 6 and 7 are side views of alternative em-

bodiments of active members of weft msertmg combs in
accordance with this invention; -

FIG. 8 i1s a schematic view in persPectlve showmg
two comb members, and illustrating how the angle a (to
be discussed below), is derived;

FI1G. 9 is a diagram showmg a three-plane system of
coordinates superimposed upon a comb in accordance
with the invention shown in end elevation;

FIG. 9a is a view showing the YOZ plane with the
axes 12, 15 and 18 projected thereon;

FIG. 9b i1s a view showing the YOX plane w1th the
axes 12, 15 and 18 projected thereon; -

FIG. 9¢ i1s a view showing the ZOX plane w1th the
axes 12, 15 and 18 projected thereon;

FIG. 94 1s a three-part composite view showmg the
projections 12’ of the axis 12 of the weft inserting comb
upon the respective planes of FIGS. 94, 9b, and 9¢;

FIG. 9e 1s a three-part composite view showing the
projections 15’ of the axis 15 of an additive blasting
outlet 10 upon the respective planes of FIGS. 9a, 9b,
and 9c¢; and

FIG. 9f is a three-part composite view showing the
projections 18’ of the straight line 18 through the mid-
points of the weft inserting openings of the comb upon
the respective planes of FIGS. 9a, 95 and 9c.

DETAILED DESCRIPTION

A horizontal weft inserting apertured comb 1, is
mounted together with its beat-up reed 3, by means of
screw 16 on a known slay 2 of the weaving machine.
The device performs the usual reciprocating swinging
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motion between a weft inserting position, in which the 45

comb members 4 and 5 are shifted along the warp
threads 6 into the shed 7, and a beat-up position, in
which the members 4 and § are shifted outside the shed
7 formed by the warp threads 6. The weft inserting
nozzle 13 directs a stream of fluid entraining medium
forwardly along the axis 12 of the weft inserting comb
1 in the direction of the arrow in FIG. 1 at least when
the comb 1 is in the weft inserting position.

The weft inserting comb 1 is formed by a system of
vertical comb members 4, 5, which are provided with
weft inserting openings 8. The members 4,5 have a
guide profile for directing the stream of fluid medium
and unthreading gaps 9, as shown in FIGS. 1 and 2. The
weft inserting comb 1 is composed of a plurality of
passive members 4 and of at least one active member 5.
The latter are distinguished from the former in that they
are provided with additive blasting outlets 20 for an
additional guided flow of a secondary entraining me-
dium from a distributing conduit 11, which is fed in a
controlled manner from a not shown source.

The method of weft yarn insertion according to the
present invention uses the additive blasting outlets 10 in

a special arrangement. One or more outlets 10 are dis-
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although the arrangement could operate satisfactorily
with only one of outlets 10, 10'. In FIG. 3, the basic

geometrical arrangement of each additive blasting out-
let 10 is illustrated.

The axis passing through the geometric center of the
openings 8 of the aligned members 4, 5 of the comb is
designated with the reference number 12 and 1s best
shown 1n FIG. 2. A second imaginary axis parallel to
axis 12 passes through the midpoints 17 of the un-
threaded passages 9 at their inner ends and is designated
with the reference numeral 18. A plane p contains, or is
defined by, this axis 12 of the weft inserting comb and
by the axis 18. The axes passing through the outlet
conduits 10 (see FIG. 2) are designated with reference
numerals 15. The rectangular projection 16 of the axis
15 on the plane p makes an angle a with the axis 12. The
rectangular projection 16 is determined by the rectan-
gular projection of the axis 15 on the plane p. The plane
of this projection contains the axis 15 and is perpendicu-
lar to the plane p. This angle may vary from 5° to 30°

‘and is preferably 15°. In FIG. 4, this geometry is illus-

trated by three pairs of additive blasting outlet conduits

10, 10°. The plane 7 which 1s defined by a connecting
line between the center of the outlets of two opposite
additive blasting conduits 10, 10’ is parallel to the axis 12
of the inserting comb. The planes 7, 7', 7"/, shown in
FI1G. 4, pass through the connecting lines of the centers
of the outlets of respective pairs of biasting conduits 10,
10’, and are seen as lines only being parallel to the axis
12.

In another advantageous alternative exemplary em-
bodiment of the present invention, illustrated in FIG. §,
all of the axes 15, 15’ of the additive blasting outlet
conduits 10, 10’ mutually intersect each other in the
space below plane 7 which is parallel to axis 12 of the
weft mserting comb 1 and which passes through the
centers of the two additive blasting outlet conduits 10,
10’ which are most distant from the unthreading chan-
nel 9 of weft insertion orifice comb 1. As can be noted
from FIGS. 4 and 5, the exemplary embodiments 1llus-
trated therein have the points of intersection of the axes
15, 15’ of additive blasting outlet conduits 10, 10’ of the
active comb members S of the weft insertion comb 1 fall
into one plane.

The specified embodiments of the present invention
are only described by way of example and many varia-
tions within the scope of the present invention are possi-
ble. In the exemplary embodiments, all active comb
members 5 have substantially the same shape as the
passive comb members 4 of the comb 1. This feature is
also not absolutely essential for the operation of the
device. For example, the active comb members may be
U-shaped, as illustrated in FIGS. 6 and 7.

- During weft insertion, the weft 14 (see FIG. 2) is
propelled in one of the known manners into the weft
insertion apertured comb 1, e.g. by a pneumatic nozzle
13, which operates with a primary carrying fluid me-
dium flow. The weft 14 to be inserted moves through

~ the apertured comb members 4 as far as the active comb
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member 5, and is there accelerated by the secondary

-carrying medium, which flows from the additive blast-
ing outlet conduits 10, 10’ and simultaneously is di-

rected into the zone of weft inserting openings 8 of

comb 1, which is situated opposite from the respective
‘unthreading gaps 9.




S

The secondary flow of the fluid’ carrying .medium
thus produces a suitable distribution: of the velocity field
of the combined fluid carrying medium, particularly in
the zone remote from the unthreading gaps 9 of the weft
inserting openlngs 8 of comb members.4, 5 of comb 1.
When a loop is formed on the front part of the inserted

weft thread 14, the secondary flow of fluid carrying
medium opens such a loop and propels the weft thread

forwardly.
Usually, the weft insertion apertured comb 1 is pro-

vided with a plurality of active comb members J, and
thus the inserted weft thread 14 is propelled from one
active comb member 5 to the following one, until the
end of weft insertion comb 1 is reached with the aid of
the additive fluid flow from the last active comb mem-
ber 5. In such a case, it is advantageous that the opera-
tion of the active comb members 3 is controlled.and the
effects of the secondary carrying fluid pressure medium
are concentrated on the front part of the inserted weft
thread 14, which is thus pulled by its front part and
passes through the shed 7 in an erected condition. Upon
weft insertion through shed 7, the further weaving pha-
ses are carried on in the standard known manner. Reed
3 beats up weft thread 14 against the fabric 7A, weft
thread 14 is thereafter cut, slay 2 returns to the weft
inserting position and the cycle is repeated.

The arrangement and method of the present inven-
tion can be applied with particular advantage in jet
weaving machines of large weaving widths.

Although the invention is illustrated and described
with reference to a plurality of preferred embodiments
thereof, it is to be expressly understood that it is in no
way limited to the disclosure of such a plurality of pre-

ferred embodiments, but is capable of numerous modifi-
‘cations within the scope of the appended claims.

What is claimed is:

1. In a jet loom having a nozzle adapted to direct a
stream of a fluid pressure medium through a horizon-
tally disposed weft inserting comb which is cyclically
moved by a slay into the shed formed by the warp
threads thereby picking a weft thread therethrough, the
improvement comprising,

a comb made up of a plurality of juxtaposed comb
members operatively mounted on the slay, each
comb member having a pair of shank portions, the

- comb members each defining a weft inserting open-
ing and the free ends of said shank portions define
~an unthreading channel having an inlet opening
and communicating the weft inserting opening
with the exterior of the comb;

the weft inserting openings through the comb mem-
bers defining a horizontal picking path for the weft

threads,

at least one of said plurality of comb members having
at least one secondary carrying fluid conduit means
having an outlet adjacent to one of the free ends of
the shank portions; the axis extending through the
weft inserting openings of the plurality of comb
members and an imaginary line passing through the
midpoints of the inlet openings of the unthreading
channels of the comb members define a first plane,
a rectangular projection of the axis of said second-
ary carrying fluid conduit outlet on said first plane
forming with the axis extending through the weft
inserting openings an angle ranging from 5°-30°
sald secondary carrying fluid conduit having an
outlet adjacent to each free end of the pair of shank
portions, the axes of said pair of outlets mutually
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. - intersecting each other-at a-point located below the

.weft thread being inserted -and-below a second

plane, relative to the unthreading channel, said

. second plane being parallel to said axis extending

~ through the weft inserting openmgs and passes
- through the central axes of said pair of outlets.

2 In a jet loom having a nozzle adapted to direct a
stream of fluid pressure medium through a weft insert-
ing comb which is cychcally moved by a slay into the
shed formed by the warp threads thereby picking a weft
thread therethrough, the improvement as set forth in
claim 1, wherein said secondary carrying fluid conduit
has a plurality of outlets of both shank portions being
symmetrically disposed relative to each other and form
pairs of symmetrically disposed outlets, said second
plane passing through the centers of the pair of outlets
most distant from said unthreadlng channel.

3. In a jet loom having a nozzle adapted to direct a
stream of fluid pressure medium through a weft insert-
ing comb which is cyclically moved by a slay into the
shed formed by the warp threads thereby picking weft
thread therethrough, the improvement as set forth in
claim 2, wherein the axes of all of said pairs of outlets
intersect each other in said first plane.

4. In an apparatus for picking a weft thread through
a weft inserting comb in a jet loom by means of a stream
of a fluid pressure medium, flowing forwardly from a
nozzle through a horizontally disposed comb, wherein
said comb is cyclically moved into the shed formed by
the warp threads, the improvement wherein said comb
includes a plurality of juxtaposed apertured comb mem-
bers defining a horizontal picking path for the weft
thread, each comb member having a pair of shank por-
tions which define an . unthreading channel therebe-
tween, at least one comb member having secondary
carrying fluid outlet means in each shank portion, said
outlet means having axes mutually intersecting at a
point below the picking path of the weft thread for
respectively directing downwardly and forwardly be-

-neath the weft thread at the leading portion of the weft

thread passing through each of the openings of the
comb members a stream of a secondary carrying fluid in
a zone of the openings of the comb members which is
spaced from and disposed opposite from said unthread-
ing channels and which is substantially equidistant from
said fluid outlet means in each shank portion.

5. A method of picking a weft thread through a weft
inserting comb in a jet loom by means of a stream of a
fluid pressure medium, flowing forwardly from a nozzle
through a horizontally disposed comb, wherein said
comb is cyclically moved into the shed formed by the
warp threads, and wherein said comb includes a plural-
ity of juxtaposed apertured comb members defining a
horizontal picking path for the weft thread, each comb
member having a pair of shank portions which define an
unthreading channel therebetween, at least one comb
member having secondary carrying fluid outlet means
in each shank portion, the improvement comprising the
step of directing downwardly and forwardly along

paths which intersect beneath the path of the weft

thread streams of a secondary carrying fluid via said
outlet means in a zone of the openings of the comb
members which is spaced from and disposed opposite
from said unthreading channels and which is substan-
tially equidistant from said fluid outlet means in each
shank portion so as to contact the leading portion of thé
weft thread passing through each of the openings of the
comb members.
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6. In a jet loom having a nozzle adapted to direct a
stream of a fluid pressure medium through a horizon-

tally disposed weft inserting comb which is cyclically

moved by a slay into the shed formed by the warp
threads thereby picking a weft through therethrough

the improvement comprising,
a comb made up of a plurality of juxtaposed comb

members operatively mounted on the slay, each
comb member having a pair of shank portions, the
comb members each defining a weft inserting open-
ing and the free ends of said shank portions define
an unthreading channel having an inlet opening
and communicating the weft inserting opening
with the exterior of the comb;

the weft inserting opening through the comb mem-
bers defining a horizontal picking path for the weft
threads, |
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at least one of said plﬁfality of comb members having

at least one secondary carrying fluid conduit means

having an outlet adjacent to one of the free ends of
the shank portions; the axis extending through the

weft inserting openings of the plurality of comb
members and an imaginary line passing through the
midpoints of the inlet openings of the unthreading
channels of the comb members define a first plane,
a rectangular projection of the axis of said second-
ary carrying fluid conduit outlet on said first plane
forming with the axis extending through the weft
inserting openings an angle ranging from 5°-30°,
wherein streams of secondary carrying fluid issue
from the openings in the shank portions of said one
comb member, and said streams of secondary car-
rying fluid intersect at a location beneath the weft

thread travelling through the comb.
. 8 2 % % %X
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